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In the title salt, CsyHsiNzOio^-Br", the 1,4-dihydropyridine 
(1,4-DHP) ring adopts a slighly puckered boat conformation. 
The N and opposite C atoms deviate from the least-squares 
plane calculated through the four other ring atoms by 
0.068 (5) and 0.224 (5) A, respectively. The orientation of 
both C=0 groups is similar (cis with respect to the double 
bonds of 1,4-DHP. The pyridinium ring has an axial 
orientation with respect to thel,4-DHP ring and is almost 
perpendicular to the least-squares plane of the 1,4-DHP ring, 
making a dihedral angle of 89.2 (3)°. The molecule has a 
compact shape due to the parallel orientation of the long- 
chain substituents. One of the butoxy groups was fond to be 
disordered (occupancy ratio 0.70:0.30). In the crystal, the 
bromide anion accepts a weak hydrogen bond from the N— H 
group of a neighboring 1,4-DHP ring. 

Related literature 

For general information on the relationship between 1,4- 
dihydropyridine ring substituents and pharmaceutical effects, 
see: Hasko & Pacher (2008); Niebauer & Robinson (2006); 
Ruiz et al. (2012); Swarnalatha et al. (2011). For the synthesis 
of the DHP 3-pyridyl derivative, see: Saini et al. (2008). 




Experimental 

Crystal data 

CsyHsiN^Oio'Br- 
Mr = 763.71 
Triclinic, PI 
a = 8.9501 (2) A 
b = 12.4741 (3) A 
c = 17.6994 (5) A 
a = 93.057 (1)° 
P = 91.658 (1)° 

Data collection 

Nonius KappaCCD diffractometer 
13618 measured reflections 
8822 independent reflections 

Refinement 

R[F^ > 2a{F^)] = 0.056 

wR(F^) = 0.127 

S = 1.03 

8822 reflections 

469 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 108.024 (1)° 
V = 1874.25 (8) a' 
Z = 2 

Mo Ka radiation 
jU = 1.16 mm^' 
T = 190 K 

0.32 X 0.18 X 0.16 mm 



6509 reflections with / > 2a(l) 
Ri„. = 0.035 



4 restraints 

H-atom parameters constrained 
Ap„ax = 1-15 e A"' 
Ap„i„ = -0.41 e A"' 



D-H-A 


D-H 


H---A 


D---A 


D-H- - A 


Nl-Hl-Brl' 


0.86 


2.61 


3.421 (2) 


157 


Symmetry code: (i) x, y 


+ 1.Z. 









Data collection: COLLECT (Hooft, 1998); cell refinement: 
SCALEPACK (Otwinowski & Minor, 1997); data reduction: 
DENZO (Otwinowski & Minor, 1997) and SCALEPACK; 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: ORTEP-3 (Farrugia, 2012); software used to 
prepare material for pubUcation: SHELXL97. 



The study was supported by the Latvian National Research 
programme 2010-2013 'Development of prevention, treat- 
ment, diagnostic means and practices, and biomedicine tech- 
nologies for improvement of public health'. 
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Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: VM2184). 
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Comment 

Nowadays considerable attention is paid to the synthesis of 1 ,4-dihydropyridine (1,4-DHP) derivatives because of their 
wide spectrum of biological activity. Slight variations in 1,4-DHP ring substituents can result in considerable changes in 
pharmacological effects (Swamalatha et al, 2011). 1,4-Dihydropyridines are considered as privileged structures, because 
these compounds are capable to bind to multiple receptors with high affinity (Ruiz et al, 2012). 

It was found that the concentration of adenosine, the natural hgand of the A2A receptor, changes in the ischemia, hypoxia 
and inflammation conditions (Hasko & Pacher, 2008). The A2A receptor is believed to play a role in cardioprotection, 
inflammation, stroke and certain central nervous system disorders (Niebauer & Robinson, 2006). We were looking for 
molecules based on 1,4-DHP able to bind A2A adenosine receptors and possessing enhanced water solubility. 

Fig. 1 shows a view of the crystal structure of the title compound. For the disordered butoxy fragment only atoms with 
the higher occupation factor are shown. In the crystal structure, the 1 ,4-DHP ring adopts a slightly puckered boat 
conformation. Atoms Nl and C4 deviate from the least-squares plane calculated through the four other ring atoms by 
0.068 (5) A and 0.224 (5) A, respectively. The orientation of both C=0 groups is cis with respect to the double bonds of 
1,4-DHP. The pyridinium ring has an axial orientation with respect to the 1,4-DHP ring and is almost perpendicular to the 
least-squares average plane of the 1,4-DHP ring with a dihedral angle between both planes of 89.2 (3)°. The molecule has 
a compact shape with all long chain substituents oriented approximately in one direction. All bonds in the substituents at 
the 3 and 5 position of 1,4-DHP have trans orientation except for bonds C29B — C30B and C33 — C34 (gauc/ie ). The 
bromine anion forms a weak hydrogen bond with Nl — HI of a neighboring 1,4-DHP ring. The distance between the 
bromine ion and the positively charged N2 atom is 4.185 (5) A. 

Experimental 

First the DHP 3-pyridyl derivative was obtained by means of the Hantzsch method as described by Saini et al. (2008). 
After the structure confirmation the intermediate (1 mmol) was added to a-bromo-(3,4,5-trimethoxy)-acetophenone (1 
mmol) in 30 ml acetone. Reaction mixture was boiled for 24 h, and after completion (monitored by TLC) cooled to 
ambient temperature. This procedure gives the title compound pyridinium salt as block crystals, suitable for X-ray 
analysis. 'H-NMR (400 MHz, DMSO-fi?*), ^/p.p.m.: 9.08 (m, IH, py-2-H), 8.78-8.82 (m, IH, py-6-H), 8.46 (d, IH, J=8.0 
Hz, py-4-H), 7.71-7.77(m, 2H, py-5-H and N— H), 7.46 (s, 2H, Ph-2,6-H), 6.95 (m, 2H, N+CH2), 5.16(s, IH, 4-H), 4.17 
(t, 4H, J=4.8 Hz, COOCH2CH2), 3.98 (s, 6H,Ar— H), 3.92 (s, 3H, Ar-4-OCH3), 3.52-3.62 (m, 4H, 3,5- 
COOCH2CH2),3.36-3.45 (m, 4H, 3,5-CH2CH2CH2CH3), 2.46 (s, 6H, 2,6-CH3),1.46-1.53(m, 4H, 3,5-CH2CH2CH2CH3), 
1.25-1,35 (m, 4H,3,5-CH2CH2CH2CH3), 0.85-0.89 (t, 6H, /=7.6 Hz,3,5-CH2CH2CH2CH3); MS (ESI) miz: 684 [M— Br]+; 
Anal. Calcd for C37H5iBrN20io: C, 58.19; H, 6.73; N, 3.67; found: C, 58.11; H, 6.76; N, 3.61. 
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Refinement 

The H-atoms were included in the refinement at calculated positions (N — H = 0.86 A, C — H = 0.93 to 0.98 A) and 
treated using a riding-model approximation as implemented in SHELXL97 software. Disorder was detected in the butoxy 
group with occupancies of 0.7 for atoms C28, C29, C30 and C31 and 0.3 for C28B, C29B, C30B and C31B. The 
maximum difference density is rather high (1.15 e A'-') because of Fourier series truncation errors expected for a structure 
containing a heavy atom Br. 

Computing details 

Data collection: COLLECT {Uooft, 1998); cell refinement: SCALEPACK {OWmo^ski & Minor, 1997); data reduction: 
DENZO and SCALEPACK {OXsn'mo^N^ki & Minor, 1997); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine stmcture: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 2012); 
software used to prepare material for publication: SHELXL97 (Sheldrick, 2008). 



Brl 



C24 



Cll 




Figure 1 

The molecular structure of the title compound showing 50% probability elipsoids. No hydrogen atoms shown for clarity. 
For the disordered butoxy fragment only atoms with the higher occupation factor are shown (C28 - C3 1). 

3-{3,5-Bis[(2-butoxyethoxy)carbonyl]-2,6-dimethyl-1 ,4-dihydropyridin-4-yl}- 1 -[(3,4,5- 
trimethoxybenzoyl)methyl]pyridinium bromide 



Crystal data 

CayHsiNzOio^-Br- 
M, = 763.71_ 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.9501 (2) A 
Z7= 12.4741 (3) A 
c= 17.6994 (5) A 
a = 93.057 (1)° 



91.658 (1)° 
y= 108.024(1)° 
V= 1874.25 (8) A' 
Z=2 

F(000) = 804 

Z),= 1.353 Mgm-3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 20441 reflections 
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e= 1.0-27.9° 
= 1.16 mm ' 
T= 190 K 

Data collection 

Nonius KappaCCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
CCD scans 

13618 measured reflections 
8822 independent reflections 

Refinement 

Refinement on 

Least-squares matrix; full 

R[F' > 2(7(7^)] = 0.056 

wi?(i^) = 0.127 

S= 1.03 

8822 reflections 

469 parameters 

4 restraints 

Primary atom site location: structure-invariant 
direct methods 



Block, colourless 
0.32 X 0.18 X 0.16 mm 



6509 reflections with I > 2a{I) 
Ri^t = 0.035 

^max = 27.8°, ^min — 2.1° 

h^-\l-^l\ 
A: = -16^16 
/ = -23^23 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred fi-om 

neighbouring sites 
H-atom parameters constrained 
w = l/[o^(i^o') + (OMOPy + 2.P] 

where P = (F„^ + 2F,^)/3 
(A/t7V = 0.001 

Apmax= 1.15 eA"3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted /^-factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of > (7(F^) is used 
only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


r/- */r/ 


Brl 


0.37986 (4) 


0.16649 (2) 


0.524390(18) 


0.03630 (11) 


05 


-0.0812 (2) 


0.54844(16) 


0.61743 (11) 


0.0294 (4) 


06 


-0.1497 (2) 


0.35179 (17) 


0.69842 (12) 


0.0354 (5) 


N2 


0.2738 (3) 


0.43048 (18) 


0.64368 (12) 


0.0233 (5) 


08 


0.2588 (3) 


0.03534(18) 


0.93630 (12) 


0.0410(5) 


04 


-0.1071 (2) 


0.62698 (18) 


0.50837 (12) 


0.0377 (5) 


OlO 


-0.0811 (3) 


-0.10148 (19) 


0.72532 (13) 


0.0512(6) 


02 


0.2910 (3) 


0.71278(18) 


0.81572(11) 


0.0362 (5) 


Nl 


0.2834 (3) 


0.90617(19) 


0.59677 (14) 


0.0310(5) 


HI 


0.3253 


0.9628 


0.5704 


0.037* 


09 


0.0265 (3) 


-0.12535 (18) 


0.86279 (13) 


0.0474 (6) 


01 


0.4524 (3) 


0.8906 (2) 


0.82333 (13) 


0.0491 (6) 


C32 


-0.0378 (3) 


0.6335 (2) 


0.56916(15) 


0.0264 (6) 


07 


0.4044 (3) 


0.3582 (2) 


0.75908 (14) 


0.0528 (7) 


CIO 


0.4047 (3) 


0.6509 (2) 


0.61258(15) 


0.0263 (6) 



Occ. (<1) 
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-0.1891 (6) 


A A /I O /C\ 

0.2048 (5) 


A OO A /I /0\ 

0.8804 (3) 


A ATC? /I TX 

0.0757 (13) 




H37A 


-0.2754 


A n O A 

0.2289 


A O AO A 

0.8989 


A AA 1 * 

0.091* 




Hi /B 


—0.2336 


A 1 OOO 

0.1285 


A O yl 

0.8j /4 


A A A 1 * 
0.091* 






-0.0868 (6) 


0.2013 (5) 


A Ayl yl A 

0.9449 (3) 


A ATA A / 1 A\ 

0.0794 (14) 




TT1 O A 

H38A 


-0.1465 


A 1 C 1 T 

0.1517 


A AO A /( 

0.9804 


All AA 

0.119* 




H38B 


A A yl T A 

—0.0429 


A T7CA 

0.2759 


A f\£LOO 

0.9688 


All A* 

0.119* 




H38C 


-0.0035 


0.1741 


A An A 

0.9279 


0.119* 




L28 


A T> 1 A /0\ 

0.2319 (o) 


A CA1 T /C\ 

0.5017 (5) 


1 ATI 1 /T\ 

1,0321 (3) 


A AC^A /I C\ 

0.0560 (15) 


A TA 

0.70 


T O A 

H28A 


A 1 OAC 

U.1895 


0.4332 


A AAAC 

0.9995 


0.067* 


A TA 

0.70 


H28B 


0.1442 


0.5254 


1.0490 


0.067* 


0.70 


C29 


All /:n /A\ 

0.3162 (9) 


0.4762 (6) 


1 A A AO /T\ 

1.0992 (3) 


A Azm / 1 o\ 

0.0622 (18) 


A TA 

0.70 


HZyA 


U.iool 




i.izz4 


A A'7^* 
U.U /D 


A TA 
U. /U 


H29B 


0.3811 


0.4313 


1.0818 


A ATC sfc 

0.075* 


0.70 


C30 


A 1 O 1 /A\ 

0.2131 (9) 


0.4145 (6) 


1.1593 (4) 


A A/'l O /I 0\ 

0.0618 (18) 


0.70 


TTT /\ A 

H30A 


A 1 /T^A 

0.1629 


A A ^ A^ 

0.4647 


1 1 O /I A 

1.1840 


A AT A A 

0.074* 


A TA 

0.70 


HJUB 


A 1 1 1 A 


A CAC 

0.3d03 


1.1353 


A ATyl * 
0.0 /4* 


A TA 
0. /O 


C31 


0.3027 (7) 


0.3732 (4) 


1 1 O 1 /O \ 

1.2181 (3) 


0.0540 (14) 


0.70 


H31A 


A n A 

0.2320 


0.3353 


1.2550 


A AO 1 * 

0.081* 


0.70 


HjiB 


0.3o3z 


0.4363 


L.Z'iZO 


A AO 1 at 

O.Ool* 


A TA 
0. /O 




A T C A 1 

0.3501 


A T O 1 T 

0.3217 


1 1 A yl T 

1 . 1 942 


A AO 1 A 

0.081* 


A TA 

0.70 


C28B 


A T AA 

0.300 (2) 


0.4835 (14) 


1 A-^-OA /I A\ 

1.0220 (10) 


A AAA* 

0.090* 


0.30 


H2oC 


A 1 y1 A A 

0.3490 


A /I 1 /I T 

0.434/ 


A C\C\A a 

0.9949 


A 1 AO* 

0.108* 


A "5 A 
0.30 


H28D 


A 1 OTA 

0.1879 


A /I >1 C A 

0.4450 


1.0234 


A 1 AOA 

0.108* 


A A 

0.30 


C29B 


0.376 (I) 


0.5201 (13) 


1 1 A1 C /A\ 

1.1025 (9) 


0.062 (5)^ 


ATA 

0.30 


H29C 


A /I OAT 

0.4893 


f\ C A AT 

0.5497 


1 AAAO 

1.0998 


A AT A * 

0.074* 


ATA 

0.30 


H29D 


A A A 

0.3390 


0.5795 


1 1 O /IT 

1.1247 


A AT A 

0.074* 


ATA 

0.30 


C30B 


0.334 (2) 


0.4200(13) 


1.1518 (9) 


0.071 (4)* 


0.30 


H30C 


0.3348 


0.3528 


1.1218 


0.086* 


0.30 


H30D 


0.4134 


0.4333 


1.1927 


0.086* 


0.30 


C31B 


0.177 (3) 


0.400 (3) 


1.1845(16) 


0.100* 


0.30 


H31D 


0.1543 


0.3340 


1.2134 


0.150* 


0.30 


H31E 


0.0983 


0.3877 


1.1443 


0.150* 


0.30 
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H31F 


0.1777 


0.4640 


1.2168 


0.150* 


0.30 


Atomic displacement parameters (A^) 




IT' 


jjii 


IP' 






jjii 


Brl 


0.0452 (2) 


0.02315 (15) 


0.03853 (18) 


0.00647 (12) 


0.00596 (13) 


0.00699(11) 


05 


0.0275 (10) 


0.0252 (10) 


0.0299(10) 


0.0006 (8) 


-0.0061 (8) 


0.0031 (8) 


06 


0.0267(11) 


0.0348 (12) 


0.0421 (12) 


0.0041 (9) 


0.0009 (9) 


0.0138 (9) 


N2 


0.0235 (12) 


0.0192(11) 


0.0251 (11) 


0.0036 (9) 


-0.0029 (9) 


0.0043 (9) 


08 


0.0500 (14) 


0.0376 (12) 


0.0297(11) 


0.0037 (10) 


-0.0017 (10) 


0.0126 (9) 


04 


0.0413 (12) 


0.0334(11) 


0.0328(11) 


0.0039 (10) 


-0.0123 (9) 


0.0072 (9) 


OlO 


0.0711 (17) 


0.0278 (12) 


0.0394 (13) 


-0.0068 (11) 


-0.0079 (12) 


0.0053 (10) 


02 


0.0437 (12) 


0.0343 (12) 


0.0262(11) 


0.0063 (10) 


-0.0071 (9) 


0.0024 (9) 


Nl 


0.0343 (13) 


0.0214(12) 


0.0345 (13) 


0.0036 (10) 


0.0003 (11) 


0.0076 (10) 


09 


0.0687 (16) 


0.0267(11) 


0.0385 (13) 


0.0011 (11) 


0.0061 (11) 


0.0095 (9) 


01 


0.0562 (15) 


0.0393 (13) 


0.0401 (13) 


0.0007(11) 


-0.0164(11) 


-0.0043 (10) 


C32 


0.0262 (14) 


0.0264 (14) 


0.0263 (14) 


0.0077 (12) 


-0.0006(11) 


0.0030(11) 


07 


0.0429 (14) 


0.0422 (14) 


0.0581 (15) 


-0.0104(11) 


-0.0206 (12) 


0.0251 (11) 


CIO 


0.0277 (14) 


0.0211 (13) 


0.0261 (14) 


0.0013 (11) 


-0.0014(11) 


0.0052 (11) 


C13 


0.0237 (14) 


0.0246 (14) 


0.0236 (13) 


0.0061 (11) 


-0.0013 (11) 


0.0036(11) 


C4 


0.0235 (14) 


0.0223 (13) 


0.0260 (14) 


0.0056(11) 


-0.0010(11) 


0.0029(11) 


C5 


0.0246 (14) 


0.0219(13) 


0.0276 (14) 


0.0075 (11) 


-0.0016(11) 


0.0001 (11) 


C14 


0.0238 (14) 


0.0185 (13) 


0.0336 (15) 


0.0017(11) 


-0.0001 (11) 


0.0035 (11) 


C6 


0.0304 (15) 


0.0246 (14) 


0.0299(15) 


0.0102 (12) 


-0.0010 (12) 


0.0027(11) 


C16 


0.0279 (15) 


0.0243 (14) 


0.0352 (16) 


0.0092 (12) 


0.0052 (12) 


0.0095 (12) 


C12 


0.0248 (14) 


0.0252 (14) 


0.0283 (14) 


0.0079(11) 


-0.0007(11) 


0.0022(11) 


Cll 


0.0231 (14) 


0.0285 (14) 


0.0291 (15) 


0.0043 (11) 


0.0024(11) 


0.0044(11) 


C15 


0.0285 (15) 


0.0290 (15) 


0.0346 (16) 


0.0073 (13) 


0.0007 (12) 


0.0083 (12) 


C9 


0.0252 (14) 


0.0200 (13) 


0.0210 (13) 


0.0041 (11) 


-0.0066 (10) 


0.0007 (10) 


C33 


0.0272 (15) 


0.0258 (14) 


0.0356 (16) 


0.0022 (12) 


-0.0060 (12) 


-0.0013 (12) 


C2 


0.0287 (15) 


0.0223 (14) 


0.0327 (15) 


0.0069 (12) 


0.0006 (12) 


-0.0016(11) 


C21 


0.0352 (16) 


0.0246 (14) 


0.0303 (15) 


0.0069 (12) 


0.0029 (12) 


0.0056 (11) 


03 


0.0659(18) 


0.082 (2) 


0.0400 (14) 


0.0141 (16) 


-0.0042 (12) 


0.0262 (14) 


C17 


0.0261 (15) 


0.0301 (15) 


0.0351 (16) 


0.0053 (12) 


0.0011 (12) 


0.0072 (12) 


C34 


0.0265 (15) 


0.0303 (16) 


0.0421 (18) 


0.0024 (12) 


-0.0052 (13) 


0.0029 (13) 


C7 


0.0472 (19) 


0.0268 (15) 


0.0349 (17) 


0.0071 (14) 


-0.0043 (14) 


0.0089 (13) 


C19 


0.0495 (19) 


0.0229 (14) 


0.0328 (16) 


0.0068 (14) 


0.0066 (14) 


0.0066 (12) 


C25 


0.0335 (16) 


0.0304 (15) 


0.0329 (16) 


0.0097 (13) 


-0.0038 (13) 


-0.0024 (13) 


C20 


0.0442(18) 


0.0212 (14) 


0.0363 (17) 


0.0048 (13) 


0.0032 (14) 


0.0005 (12) 


C3 


0.0276 (14) 


0.0246 (14) 


0.0272 (14) 


0.0072 (12) 


-0.0023 (11) 


-0.0030(11) 


C8 


0.0358 (17) 


0.0247 (15) 


0.0508 (19) 


0.0040 (13) 


-0.0024 (14) 


-0.0016 (14) 


C26 


0.054 (2) 


0.050 (2) 


0.0262 (16) 


0.0135 (17) 


-0.0073 (14) 


0.0052 (14) 


C18 


0.0379 (17) 


0.0318(16) 


0.0285 (15) 


0.0115 (13) 


0.0054 (12) 


0.0066 (12) 


C24 


0.053 (2) 


0.0328 (17) 


0.044 (2) 


0.0022 (16) 


-0.0047 (16) 


0.0020 (15) 


C36 


0.044 (2) 


0.060 (2) 


0.0438 (19) 


0.0244(18) 


0.0135 (16) 


0.0187(17) 


C22 


0.048 (2) 


0.064 (2) 


0.043 (2) 


0.0007 (19) 


-0.0078 (16) 


0.0201 (18) 


C23 


0.081 (3) 


0.043 (2) 


0.049 (2) 


-0.009 (2) 


0.023 (2) 


0.0077 (17) 


C35 


0.040 (2) 


0.044 (2) 


0.061 (2) 


-0.0057 (16) 


0.0009 (17) 


0.0230(17) 


C27 


0.069 (3) 


0.057 (2) 


0.040 (2) 


0.006 (2) 


-0.0143 (18) 


0.0160 (17) 
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L,i 1 


c\ f\nc\ ii\ 




U.Uo / (5) 




U.UzU \Z ) 


U.U4i (j j 


C38 


0.095 (4) 


0.092 (4) 


0.066 (3) 


0.043 (3) 


0.026 (3) 


0.038 (3) 


C28 


0.091 (5) 


0.037 (3) 


0.037 (3) 


0.015 (3) 


-0.010 (3) 


0.008 (2) 


C29 


0.079 (5) 


0.059 (4) 


0.042 (3) 


0.010 (4) 


-0.009 (3) 


0.020 (3) 


C30 


0.072 (5) 


0.036 (3) 


0.074 (5) 


0.013 (3) 


-0.004 (3) 


-0.004 (3) 


C31 


0.075 (4) 


0.042 (3) 


0.037 (3) 


0.006 (3) 


-0.001 (3) 


0.007 (2) 



Geometric parameters (A, °) 





1 'Xfn ex 






r\f, n'X^ 


1 AH I A 


r\f, C\A 


1 494 (A 


IN Z \^ i J 


1 ^47 ex 


IN Z V 1 Z 


1 ^40 n 


IN Z V 1 


1 470 




1 ^^8 ^4 


ns coo 


1 417 ("4 


CiA C^l 


1 .Z iZ 






nin cod. 

KJ 1 U l^ZH- 


1 4')4 C4 


wz — y^AD 


1 ^4 


Cil Clf\ 


1 44(1 ^4 


IN i L^Z 


1 17^ ("4 


TsJl PA 
IN 1 


1 '^7ft C4 


IN 1 — n 1 


U.oOWU 




1 ^7^ (A 


no co% 


1 A'X'\ 


^Jl — LvZj 


1 0 1 S C4 


jZ — 


1 4fin (A 


cti c^ ^ 


1 911 fA" 
• V > 


pin PQ 


1 HA fA 


Pin P1 1 


1 ^8fi ("4 


PI 0 i-Ti n 


yj.yjyjyf 


PI % PQ 


1 ^RS ('4 


1 1 TT1 '> 

C13 — H13 


0.9300 


C4— C3 


1.520 (4 


C4— C5 


1.528 (4 


C4— C9 


1.537 (4 


C4— H4 


0.9800 


C5— C6 


1.356 (4 


C14— C15 


1.518 (4 


C14— H14A 


0.9700 


C14— H14B 


0.9700 


C6— C7 


1.498 (4 


C16— C17 


1.391 (4 


C16— C21 


1.399 (4 


C16— C15 


1.485 (4 


C12— Cll 


1.375 (4 


C12— H12 


0.9300 



C7— H7C 


0.9600 


C19— C20 


1.388 (4) 


C19— C18 


1.396 (4) 


C25— C3 


1.463 (4) 


C8— H8A 


0.9600 


C8— H8B 


0.9600 


C8— H8C 


0.9600 


C26— C27 


1.479 (5) 


C26— H26A 


0.9700 


C26— H26B 


0.9700 


C24— H24A 


0.9600 


C24— H24B 


0.9600 


C24— H24C 


0.9600 


C36— C35 


1.473 (5) 


C36— C37 


1.534 (5) 


C36— H36A 


0.9700 


C36— H36B 


0.9700 


C22— H22A 


0.9600 


C22— H22B 


0.9600 


C22— H22C 


0.9600 


C23— H23A 


0.9600 


C23— H23B 


0.9600 


C23— H23C 


0.9600 


C35— H32A 


0.9700 


C35— H32B 


0.9700 


C27— H27A 


0.9700 


C27— H27B 


0.9700 


C37— C38 


1.452 (6) 


C37— H37A 


0.9700 


C37— H37B 


0.9700 


C38— H38A 


0.9600 


C38— H38B 


0.9600 


C38— H38C 


0.9600 


C28— C29 


1.490 (8) 


C28— H28A 


0.9700 


C28— H28B 


0.9700 


C29— C30 


1.510(9) 


C29— H29A 


0.9700 


C29— H29B 


0.9700 


C30— C31 


1.501 (9) 


C30— H30A 


0.9700 
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Cll — Hll 


f\ AO A A 

0.9300 


C30 — H30B 


A ATAA 

0.9700 


C33 — C34 


1 A ctr\ / A\ 

1.489 (4) 


C31 — ^H31A 


0.9600 


C33 — ^H33A 


A A'TAA 

0.9700 


C31 — ^H31B 


0.9600 


C33 — ^H33B 


A ATAA 

0.9700 


1 XT'* 1 /~1 

C31 — ^H31C 


A A/T AA 

0.9600 


C2 — C3 


1 O /I A /■ yl \ 

1.349 (4) 


C28B — C29B 


1 C A A /I 

1.544 (17) 


C2 — C8 


1.501 (4) 


C28B — H28C 


A A^TAA 

0.9700 


C2l — C20 


1 T O'? / yl \ 

1.387 (4) 


C28B — H28D 


A A'TAA 

0.9700 


C21 — H21 


0.9300 


C29B — C30B 


1.520 (16) 


03 — C28B 


1.404 (15) 


C29B — H29C 


A ATAA 

0.9700 


03 — C27 


1 A t ^ / A\ 

1.417 (4) 


C29B — H29D 


0.9700 


03 — C28 


1.427 (6) 


C30B — C31B 


1 yl O / 1 ^\ 

1.486 (17) 


C17— C18 


1.390 (4) 


C30B— H30C 


0.9700 


C17— H17 


0.9300 


C30B— H30D 


0.9700 


/"I*! yl TT'^ A A 

C34 — H34A 


A A'TAA 

0.9700 


C31B — ^H31D 


0.9600 


C34 — H34B 


0.9700 


C31B — H31E 


0.9600 


C7 — H7A 


0.9600 


C31B — ^H31F 


0.9600 


C7 — H7B 


0.9600 






C32 — 05 — C33 


116.7 (2) 


C27 — C26 — H26A 


110.1 


C35 — 06 — C34 


111.0 (2) 


02 — C26 — ^H26B 


110.1 


C13 — ^N2 — C12 


121.7 (2) 


C27 — C26 — H26B 


1 1 A 1 

110.1 


C13 — ^N2 — C14 


119.6 (2) 


H26A — C26 — H26B 


108.4 


C12 — ^N2 — C14 


118.7 (2) 


08 — CI 8 — C17 


124.9 (3) 


C18 — 08 — C22 


117.6 (3) 


08 — CI 8 — C19 


115.4 (3) 


C20 — 0 1 0 — C24 


1 1 O A /'>\ 

118.0 (3) 


C17 — C18 — C19 


1 1 A O /">\ 

119.8 (3) 


C25 — 02 — C26 


114.4 (2) 


0 1 0 — C24 — H24A 


109.5 


C2 — n\ — Co 


124.0 (2) 


0 1 0 — C24 — H24B 


109.5 


/'■' ^ XT 1 T T 1 

C2 — Nl — HI 


118.0 


JT"^ A A /^'^ A 1 I yl T* 

H24A — C24 — H24B 


109.5 


/"I/' XT1 TT1 

Co — ^Nl — HI 


1 1 O A 

118.0 


OlO — C24 — H24C 


1 AA C 

109.5 


C19 — 09 — C23 


111.4 (3) 


H24A — C24 — H24C 


109.5 


04 — C32 — 05 


121.2 (2) 


H24B — C24 — ^H24C 


109.5 


04 — C32 — C5 


128.1 (3) 


C35 — C36 — C37 


111.8 (3) 


05 — C32 — C5 


1 1 A T /'**\ 

110.7 (2) 


C35 — C36 — ^H36A 


1 AA O 

109.3 


C9 — CIO — Cll 


120.0 (3) 


C37 — C36 — H36A 


109.3 


C9 — CIO — HIO 


120.0 


/~1 '> ^ Z~y\ TTOy^T~» 

C35 — C36 — H36B 


109.3 


i^lA TT1A 

Cll — CIO — ^HIO 


1 '^A A 

120.0 


C37 — C36 — H36B 


1 AA O 

109.3 


N2 — C13 — C9 


1 '^A T /'^N 

120.7 (2) 


H3 6 A — C 3 6 — H3 6B 


107.9 


N2 — C13 — HI 3 


119.7 


08 — C22 — H22A 


109.5 


C9 — C13 — H13 


119.7 


08 — C22 — H22B 


109.5 


C3 — C4 — C5 


111.6 (2) 


H22A — C22 — ^H22B 


1 AA C 

109.5 


C3 — C4 — C9 


1 1 A ^ /-^X 

110.2 (2) 


08 — C22 — WlIL. 


109.5 


C5 — C4 — C9 


108.0 (2) 


TTOO A y" 1 --\ --\ TTOO/^ 

H22A — C22 — H22C 


109.5 


C3 — C4 — H4 


109.0 


TT'^'^T^ /~*'0'0 TT^'^/~i 

H22B — C22 — ^H22C 


109.5 


c A TT /I 

C5 — C4 — H4 


109.0 


y~\A /^T) TTT) A 

Oy — C/i — H23A 


1 AA C 

109.5 


C9— C4— H4 


109.0 


09— C23— H23B 


109.5 


C6— C5— C32 


120.9 (2) 


H23A— C23— H23B 


109.5 


C6— C5— C4 


120.8 (2) 


09— C23— H23C 


109.5 


C32— C5— C4 


118.0(2) 


H23A— C23— H23C 


109.5 


N2— C14— C15 


110.2(2) 


H23B— C23— H23C 


109.5 
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'VT'^ 1 A TT1 A A 

N2 — C14 — H14A 


109.6 


/—I i ^ /-I I yi T T 1 d A 

C15 — C14 — ^H14A 


109.6 


N2 — C14 — ^H14B 


1 f\C\ £1 

109.6 


C15 — C14 — ^H14B 


1 f\C\ £1 

109.6 


TT1 A A /"'I A TT1 ylTl 

H14A — C14 — ^H14B 


108.1 


C5 — C6 — Nl 


119.6 (3) 


C5 — Co — C7 


126.7 (3) 


Nl — C6 — C7 


113.7 (2) 


C17 — C16 — C21 


121.1 (3) 


C17 — C16 — C15 


1 1 T "T /*) \ 

117.7(3) 


C21 — C16 — C15 


121.2 (3) 


N2 — C12 — Cll 


119.4 (2) 


Nz — Clz — Hlz 


120.3 


Cll — C12 — ^H12 


120.3 


C12 — Cll — CIO 


119.9 (3) 


C12 — Cll — Hll 


120.1 


/"I 1 (\ TT11 

ClU — Cll — Hll 


IzO.l 


07 — CI 5 — C16 


122.1 (3) 


07 — C15 — C14 


120.1 (3) 


C16 — C15 — C14 


117.7 (2) 


CIO — C9 — C13 


118.3 (2) 


CIO — C9 — C4 


121.3 (2) 


C13 — C9 — C4 


120.4 (2) 


05 — C33 — C34 


1 AO A /I \ 

108.9 (2) 


05 — C33 — H33A 


1 AA A 

109.9 


C34 — C33 — H33A 


109.9 


05 — C3 3 — H3 3 B 


109.9 


C34 — C33 — H33B 


109.9 


H33A — C33 — H33B 


1 AO "1 

108.3 


C3 — C2 — ^Nl 


120.0 (2) 


C3 — C2 — C8 


1 y' '> \ 

126.3 (3) 


XT1 /"l'^ /~*0 

Nl — C2 — C8 


113.7 (3) 


CzO — C2 1 — C 1 0 


118.9 (3) 


C20 — C21 — H21 


120.5 


C16 — C21 — H21 


120.5 


C28B — 03 — C27 


1 1 A O /0\ 

119.8 (8) 


C28B — 03 — C28 


30.1 (8) 


C27 — 03 — C28 


1 1 '> ^ /'> \ 

113.2 (3) 


C18 — C17 — C16 


119.4 (3) 


CIS — C17 — H17 


120.3 


C 1 6 — C 1 7 — H 1 7 


120.3 


/~\ y' y^O /I y^O 1 

Oo — C34 — C33 


110.7 (2) 


t^/' A TT1 A A 

Oo — C34 — H34A 


109.5 


C33— C34— H34A 


109.5 


06— C34— H34B 


109.5 


C33— C34— H34B 


109.5 


H34A— C34— H34B 


108.1 


C6— C7— H7A 


109.5 


C6— C7— H7B 


109.5 



06 — C35 — C3o 


112.1 (3) 


06 — C35 — ^H32A 


1 AA 

109.2 


C36 — C35 — ^H32A 


1 AA 

109.2 


06 — C35 — ^H32B 


1 AA 

109.2 


C36 — L35 — HizB 


1 An o 

109.2 


H32A — C35 — H32B 


107.9 


03 — C27 — C26 


1 A^ T /IN 

105.7 (3) 


r\'^ f^'~\n TTT7 A 

(J 3 — Cz7 — Hz 7 A 


1 1 A ^ 

110.6 


t~^'^£. r^'^n TTn a 

CzD — Lz7 — Hz7A 


1 1 A 

110. 6 


03 — C27 — H27B 


110.6 


C26 — C27 — H27B 


1 1 A Z' 

110.6 


H27A — C27 — H27B 


108.7 


C3 8 — C3 7 — C3 6 


lie C t A\ 

115.5 (4) 


/~iOO /~^'>'7 Tm A 

C38 — C37 — H37A 


1 AO A 

108.4 


'> /' /" *) T T y) T A 

C36 — C37 — H37A 


108.4 


') o 1 XT') ~7 r~> 

C38 — C37 — H37B 


108.4 


C3 6 — C3 7 — H3 7B 


1 AO A 

108.4 


H37A — C37 — H37B 


1 AT C 

107.5 


/— i-^T y-^O O TT'>0 A 

C37 — C38 — H38A 


109.5 


C37 — C38 — H3oB 


1 AA C 

109.5 


H3 0 A — C3 0 — H3 oB 


1 AA C 

109.5 


/"^OT /~1'>0 TT10/~^ 

C37 — C38 — H38C 


1 AA e 

109.5 


TT'>0 A /^'> O TT'>0^ 

H38A — C38 — H38C 


109.5 


H38B — C38 — H38C 


1 AA C 

109.5 


03 — C28 — C29 


113.3 (5) 


03 — C28 — H28A 


108.9 


C29 — C28 — H28A 


108.9 


(J3 — Cz8 — HZoB 


1 AO A 

108.9 


CZy — Czo — HzoB 


1 AO A 

108.9 


TT10 A r~^^o TTion 

H2sA — C28 — H28B 


107.7 


C28 — C29 — C30 


115.8 (6) 


/~^'^0 /~*'*>A TTOA A 

CZ6 — Czy — Hz 9 A 


1 AO "i 

108.3 


/"lOA /~*'^A TTOA A 

C30 — C29 — ^Hz9A 


1 AO '> 

108.3 


C28 — C29 — H29B 


108.3 


C30 — C29 — H29B 


108.3 


H29A — C29 — H29B 


1 AT A 

107.4 


C3 1 — C30 — C29 


1 1 O A / £i\ 

112.9 (6) 


1 r\ T y) A A 

C31 — C30 — H30A 


109.0 


C29 — C30 — H30A 


109.0 


C31 — C30 — H30B 


1 AA A 

109.0 


CZV — C30 — H30B 


1 AA A 

109.0 


TT')A A < -> /\ TT'>AF1 

H30A — C30 — H30B 


107.8 


C30 — C31 — H31A 


1 AA e 

109.5 


L JU — Cj i — H j IB 


1 AA C 

109.5 


H31A— C31— H31B 


109.5 


C30— C31— H31C 


109.5 


H31A— C31— H31C 


109.5 


H31B— C31— H31C 


109.5 


03— C28B— C29B 


101.9(12) 
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H7A — C7 — H7B 


109.5 




03 — C28B — H28C 




111.4 


Co — C7 — H7C 


109.5 




C29B — C28B — H28C 




111.4 


H7A — C7 — ^H7C 


109.5 




03 — C2 8B — til 8D 




111.4 


H7B — C7 — n/C 


1 f\C\ c 

109.5 




/~<'^AT1 /~1'**OT> Ty^OT^ 

C29B — C28B — H28D 




111.4 


09 — CI 9 — C20 


120.4 (3) 




H28C — C28B — H28D 




109.3 


09 — C19 — C18 


119.3 (3) 




C30B — C29B — C28B 




110.1 (13) 


C20 — C19 — CI 8 


120.3 (3) 




/~11AT> /"I'^ATl TT'^rt/"' 

C30B — C29B — H29C 




1 AA ZT 

109.6 


Ol — C25 — 02 


120.9 (3) 




/^'%r>T~» y^ir\7~i TT^r^y^ 

C28B — C29B — H29C 




109.6 


Ol — C25 — C3 


127.7 (3) 




C30B — C29B — H29D 




109.6 


02 — C25 — C3 


1 1 1 .4 (2) 




y^^OTl /^i^r\T^ Ty^r^T^ 

C28B — C29B — H29D 




109.6 


0 1 0 — C20 — C2 1 


124.7 (3) 




H29C — C29B — H29D 




108.2 


OlO — C20 — C19 


114.8 (3) 




C3 IB — C30B — C29B 




112.6 (17) 


C21 — C20 — C19 


120.5 (3) 




C3 IB — C30B — H30C 




109.1 


C2 — C3 — C25 


121.1 (3) 




C29B — C30B — ^H30C 




109.1 


C2 — C3 — C4 


121.0 (2) 




C3 IB — C30B — H30D 




109.1 


C25 — C3 — C4 


117.8 (2) 




/^'%i^T^ y^O/^r~i TT1/^y\ 

C29B — C30B — H30D 




109.1 


/^'^ /^O TTO A 

C2 — C8 — H8A 


109.5 




TTO f\/~^ /" o /\ r"i TTO Ayv 

H3 OC — C3 OB — H3 OD 




107.8 


C2 — C8 — ^H8B 


109.5 




C3 OB — C3 1 B — ^H3 1 D 




109.5 


rio/\ — — rloD 


1 no ^ 




y^j\jD ID rlj llj 




1 no ^ 


C2— C8— H8C 


109.5 




H31D— C31B— H31E 




109.5 


H8A— C8— H8C 


109.5 




C30B— C31B— H31F 




109.5 


H8B— C8— H8C 


109.5 




H31D— C31B— H31F 




109.5 


02— C26— C27 


107.9 (3) 




H31E— C31B— H31F 




109.5 


02— C26— H26A 


110.1 










Hydrogen-bond geometry (A, °) 


D—Yi-A 




Z)— H 




D-A 


D—n-A 


Nl— HI- -Brl' 




0.86 


2.61 


3.421 (2) 


157 



Symmetry code: (i) x, y+\, z. 



Acta Cryst. (2013). E69, o58-o59 



sup-1 0 



